EP 0 449 330 A2

Europiisches Patentamt
European Patent Office

° 9

Office européen des brevets

®

AR A R

0449 330 A2

Publication number:

@ EUROPEAN PATENT APPLICATION

@) Application number: 91105172.0

@ Date of filing: 02.04.91

®

Int. C15: G11B 23/087, G11B 25/06

Priority: 30.03.90 JP 86566/90
12.10.90 JP 273551/90
12.10.90 JP 273552/90

Date of publication of application:
02.10.91 Bulletin 91/40

Designated Contracting States:
DE FR GB

@ Applicant: MATSUSHITA ELECTRIC
INDUSTRIAL CO., LTD.
1006, Oaza Kadoma
Kadoma-shi, Osaka-fu, 571(JP)

& Inventor: Nishimura, Akihiro, 2-32,
Nishikonoike-cho
2-chome, Higashi-Osaka-shi
Osaka-fu(JP)

Inventor: Ichimura, Toru, 30-23,
Miyukihigashimachi

Neyagawa-shi

Osaka-fu(JP)

Inventor: Uematsu, Shuji, Shinkofudai
3-chome

Toyono-cho, Toyono-gun
Osaka-fu(JP)

Inventor: Shiomi, Yoshinori, 626-12, Yamakita
Tsuyama-shi

Okayama-ken(JP)

Inventor: lwano, Kenji, 32-4-204, Obara
Tsuyama-shi

Okayama-ken(JP)

Representative: Eisenfiihr, Speiser & Strasse
Martinistrasse 24
W-2800 Bremen 1(DE)

) Tape cassette.

@ A tape cassette device which includes a plurality
of tape cassettes (11,11') which can be loaded on
the same cassette holder. Each of the tape casseties
is provided, on its bottom face, with a plurality of
cassette guide grooves (23,23',24,24'24a,24a') for
guiding the tape cassette onto the cassette holder,
with an interval (I) between at least two guide
grooves of the plurality of cassette guide grooves
being set to be smaller than a depth (J) of the small
tape cassette {11) in the plurality of tape cassettes.
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BACKGROUND OF THE INVENTION

The present invention generally relates to a
magnetic tape cassette means and more particu-
larly, to a tape cassette device most suitable for
use in a magnetic recording and reproducing ap-
paratus such as a video tape recorder and the like
or various kinds of other information processing
apparatuses, etc.

Recently, there has been introduced into the
market, a video tape recorder (referred to as VTR
hereinafter) capable of loading a plurality of tape
cassettes of different sizes, but with the same
format. Therefors, such VTR is complicated in the
mechanism, and tends to give rise to various trou-
bles when various tape cassettes of different sizes
are to be loaded therein.

Conventional exampile |

Hereinafter, conventional tape cassettes of dif-
ferent sizes for use in the VTR as referred to above
will be explained with reference to Figs. 1 o 10.

As is well-known, each of such large and small
tape cassettes has a cassette shell housing con-
stituted by combining an upper half portion and a
lower half portion, and a set of reels wound with a
magnetic tape and accommodated within the cas-
sette shell housing, with a cover member being
provided at a front opening portion of the shell
housing for protection of the stretiched magnetic
tape.

As shown in Fig. 1, on a bottom face of the
large tape cassette 1, a first cassette guide groove
2 is formed at it central portion for guiding the tape
cassette 1 to a predetermined position when said
tape cassette is inserted info a cassette holder (not
shown here) of the VTR in a direction indicated by
an arrow A. Moreover, a second cassette guide
groove 3 is also formed along a rear side edge of
the tape cassette 1 for guiding the tape cassette 1
when it is inserted into the cassette holder in a
direction indicated by an arrow B.

Numeral 3a represents a detection hole to be
used when erroneous erasing of information re-
corded on the magnetic tape is to be prevented.

Fig. 2 shows the small tape cassette 1' in
which like parts in the large tape cassette 1 in Fig.
1 are designated by like reference numerals with
primes aifixed thereto, and detailed description
thereof is abbreviated for brevity of explanation.

It is to be noted here that, when a depth of the
small tape cassette 1' is represented by C, and a
distance between the first cassette guide groove 2
to each side face of the large tape cassetfte 1 is
denoted by D, the relation is set at D>C.

It should be noted here that the detection holes
3a and 3a' are located at the same distance from
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the rear faces of the respective tape cassettes 1
and 1'.

Incidentally, when the large or small tape cas-
sefte 1 or 1' is to be loaded into a VTR, said tape
cassette is inserted into the tape holder 4 provided
with a cassette guide protrusion 5 as shown in Fig.
3. During such insertion, the cassette guide protru-
sion 5 is received by the first guide groove 2 or 2'
of the large or small tape cassette 1 or 1' so as to
be restricted in a predetermined position.

By the provision of this first cassette guide
groove 2 or 2' and the cassette guide protrusion 5,
the tape cassette 1 or 1" may be prevented from
erroneous insertion with respect to the upper or
reverse face thereof.

However, in the arrangement as described
above, since it is intended to positionally restrict
the large or small tape cassette 1 or 1" by the one
cassette guide protrusion 5 at the central portion as
shown in Fig. 4, side play in directions indicated by
arrows E is increased within the cassette holder 4
particularly in the large tape cassette 1, with a
consequent unstability in the positional restriction,
thus obstructing a smooth loading of the tape cas-
sette into the VTR.

" Additionally, since the distance between the
cassette guide protrusion 5 of the cassette holder 4
and each side face of said cassette holder 4 is
larger than the distance D referred to earlier, there
has been such a serious problem that when the
small tape casssite 1' is erroneously inserted lon-
gitudinally, it enters the interior of the VTR, thereby
damaging internal mechanisms (Fig. 5).

Conventional example i

Subsequently, large and small tape cassettes
in which the unstability of positional restriction as
explained in the above conventional example | has
been prevented, will be explained.

It is to be noted here that, since the fundamen-
tal construction of the large and small tape cas-
settes are similar to those in the conventional ex-
ample |, detailed description thereof is abbreviated
for brevity of explanation.

As shown in Fig. 6, on the bottom face of the
large tape cassette 6, a set of cassette guide
grooves 7 are formed along opposite side faces of
the tape cassette 6 for guiding said tape cassette
to the predetermined position on the cassette hold-
er (not shown here).

The distance F between said cassette guide
grooves 7 is formed to be generally equal to a
longitudinal length F' of the small tape cassette &'
in Fig. 7.

The large tape cassette 6 is also formed with a
second cassette guide groove 8 on its bottom face
along the rear side face thereof.
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As shown in Fig. 7, the small tape cassette 6'
is not formed, on its bottom face, with the set of
cassette guide grooves 7 as in the large tape
cassette 6, but is only provided with a guide
groove 8' similar to the above second cassette
guide groove 8 along the rear side face thereof.

Moreover, the second cassette guide grooves 8
and 8' are set to be equal in the distance from the
rear faces of the respective tape cassettes 6 and 6
to the center of the width of said grooves 8 and 8'.
However, the widths and depths of the respective
grooves of the second cassette guide grooves 8
and 8' are different from each other.

incidentally, when the large or small tape cas-
sette 6 or 6' is to be loaded into a VTR, said tape
cassette is inserted into the tape holder 9 provided
with a set of cassette guiding protrusions 10 as
shown in Fig. 8.

During the above insertion, in the case of the
small tape cassette 6', said cassette 6' is subjected
to the positional restriction to the predetermined
position of the cassette holder 9 while the set of
the cassette guiding protrusions 10 are contacting
opposite side faces of the tape cassette 6' as
shown in Fig. 9.

Meanwhile, in the case of the large tape cas-
sette 6, the set of cassette guide protrusions 10 are
received by the corresponding set of cassette
guide grooves 7 of the tape cassette 6 for the
positional restriction of said tape cassette 8 at the
predetermined position.

As described above, if such set of tape cas-
seite guide means provided with a certain interval
therebetween is employed, the undesirable side
play of the large or small tape cassette 6 or 6' in
the cassette holder 9 may be reduced as com-
pared with that in the conventional example I, and
thus, the positional restriction may be stably
achieved.

However, in the known arrangement as de-
scribed so far, since the distance F between the
set of cassette guide protrusions 10 (or the set of
grooves 7) is larger than a depth G of the small
tape cassette 6' (F>G) as shown in Fig. 10, if the
small tape cassette 6' is inserted into the cassette
holder 9 in the vertical direction by mistake, it
enters the inner mechanism of the VTR, thus re-
sulting in breakage of said VTR. Such a problem
also took place in the tape cassettes of the conven-
tional example 1.

Moreover, in the above conventional arrange-
ments, there has also been such a disadvantage
that, since the cassette guide protrusions 10 are
provided at the left and right portions of the cas-
sette holder 9, it is required to pay attention to both
of the protrusions 10 at the left and right sides
during insertion of the large or small tape cassette
6 or 6", thus resulting in some difficulty for the
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positional restriction of the large or small tape
cassette 6 or 6'.

SUMMARY OF THE INVENTION

Accordingly, an essential object of the present
invention is to provide a tape cassette means in-
cluding a plurality of tape cassette in different
sizes, e.g. small and large tape cassettes io be
loaded in a cassette holder of a video tape re-
corder or the like, in which tape cassette means,
erroneous insertion of the small tape cassette in a
longitudinal direction into the video tape recorder
or the like is advantageously prevented.

Another object of the present invention is to
provide a tape cassette means of the above de-
scribed type which may be stably and readily
subjected to positional restriction upon loading
thereof inio the cassettie holder.

In accomplishing these and other objects, ac-
cording to the present invention, arrangements are
made as follows.

(1) If the distance between the plurality of cas-
sette guide grooves is represented by | and the
depth of the small tape cassette is denoted by
J, the relation is set as J>1.

(2) Inclined faces are provided at opening por-
tions of a pair of cassette guide grooves, while a
width N of one cassette guide groove at the side
of its opening portion is set to be larger than a
width O thereof at its inner depth side.

By the above arrangement (1) of the present
invention, since the plurality of cassette guide
grooves are provided af the interval smaller than
the depth of the small tape cassette, with cor-
responding protrusions being provided on the cas-
sette holder, even if the small tape casseite is
inserted into the cassette holder in a wrong direc-
tion by mistake, it is obstructed by the protrusions
so as not to enter the VTR, and thus, the serious
problem related to the breakage of the VTR con-
ventionally taking place, may be advantageously
eliminated.

Furthermore, by the above arrangement (2),
since the inclined faces are provided at the open-
ing portions of the cassette guiding grooves, while
the width of one of the grooves at its opening
portion is set to be larger than that at its inner side
in the direction of the depth, engagement between
the cassette guide protrusions and the cassette
guide grooves may be effected smoothly.

More specifically, according to one aspect of
the present invention, there is provided a tape
cassette means which includes a plurality of tape
cassettes, which can be loaded on the same cas-
sette holder, and each of said tape cassettes is
provided, on a bottom face thereof, with a plurality
of cassette guide grooves for guiding said tape
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cassette onto the cassette holder, with an interval
between at least two guide grooves of the plurality
of cassette guide grooves being set to be smaller
than a depth of the small tape cassette in the
plurality of tape cassettes. (The above arrangement
(1)).

Meanwhile, in another aspect of the present
invention, the tape cassette means includes a cas-
sette shell housing in which reels wound with a
magnetic tape is accommodated, and a plurality of
cassette guide grooves provided on a bottom face
of the cassette shell housing, with said cassette
guide grooves being formed, at opening portions
thereof, with inclined faces. (The above arrange-
ment (2)).

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of the
present invention will become apparent from the
following description taken in conjunction with the
preferred embodiment thereof with reference to the
accompanying drawings, in which;

Fig. 1 is a bottom plan view of a conventional

large tape cassette (already referred to),

Fig. 2 is also a bottomn plan view of a conven-

tional small tape cassette (already referred to),

Fig. 3 is a perspective view of a known cassette

holder on which the large or small tape cassette
in Fig. 1 or 2 may be loaded (already referred
to),

Fig. 4 is a top plan view of the cassette holder
in Fig. 3 showing the state in which the known
large or small tape cassette of Fig. 1 or 2 is
mounted (already referred to),

Fig. 5 is a top plan view showing the state of

erroneous insertion of the known small tape
cassette into the cassette holder (already re-
ferred to),

Fig. 6 is a bottom plan view of another conven-
tional large tape cassette (already referred to),
Fig. 7 is also a bottom plan view of another
conventional small tape cassette (already re-
ferred to),

Fig. 8 is a perspective view of another known

cassette holder in which the known large or
small tape cassette in Fig. 6 or 7 may be loaded
(already referred t0),

Fig. 9 is a top plan view of the cassette holder
in Fig. 8 showing the state in which the known
large or small tape cassette in Fig. 6 or 7 is
mounted (already referred to),

Fig. 10 is a top plan view showing the state of

erroneous insertion of the known small tape
cassette into the large and small cassette holder
of Fig. 8 (already referred o),

Fig. 11 is a perspective view of a small tape

cassette according to the one preferred embodi-
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ment of the present invention,

Fig. 12 is an exploded perspective view of the
small tape cassette in Fig. 11,

Fig. 13 is a perspective view showing a bottom
face of the small tape cassette in Fig. 11,

Fig. 14 is a perspective view of a large tape
cassette according to the one preferred embodi-
ment of the present invention,

Fig. 15 is an exploded perspective view of the
large tape cassette in Fig. 14,

Fig. 16 is a perspective view showing a bottom
face of the large tape cassette in Fig. 14,

Fig. 17(a) is a top plan view for explaining the
positional relation of the arrangements on the
bottom faces of the large and small tape cas-
settes according to the present invention,

Fig. 17(b) is a cross section on an enlarged
scale, taken along the line XVIi(b) - XVII(b) in
Fig. 17(a),

Fig. 18 is a perspective view showing construc-
tion of a cassette holder for the small tape
cassette according to the present invention,

Fig. 19 is a top plan view showing the state in
which the small tape cassette is loaded on the
cassette holder of Fig. 18,

Fig. 20 is a perspective view showing construc-
tion of a cassette holder for the large and small
tape casseties according to the present inven-
tion,

Fig. 21 is a top plan view showing the state in
which the large or small tape cassette is loaded
on the cassette holder of Fig. 20,

Fig. 22 is a top plan view of the cassetie holder
for the large and small tape cassettes for ex-
plaining its erroneous insertion preventing effect,
Fig. 23(a) and 23(b) are top plan views similar to
Fig. 17(a), which particularly show modifications
thereof in which the number of cassette guide
grooves is altered,

Fig. 24 is a perspective view of another cassette
holder for the large and small tape casseties,
arranged to insert the large or small tape cas-
sette in a longitudinal direction,

Fig. 25 is a cross section showing, on an en-
larged scale, a cassette positioning projection
provided in the cassette holder of Fig. 24,

Fig. 26 is a top plan view of the cassette holder
of Fig. 24 showing the state in which the large
or small tape cassette is mounted, and

Fig. 27 is a view similar to Fig. 26, which par-
ticularly shows a further modification thereof.

DETAILED DESCRIPTION OF THE INVENTION

Before the description of the present invention
proceeds, it is to be noted that like parts are
designated by like reference numerals throughout
the accompanying drawings.



7 EP 0 449 330 A2 8

Referring now to the drawings, the tape cas-
sette means including large and small tape cas-
settes according to one preferred embodiment of
the present invention will be described hereinafter.

As shown in Fig. 11, the small tape cassette 11
generally includes an upper half portion 12a and a
lower half portion 12b molded by a synthetic resin
material, and combined with each other to con-
stitute a cassette shell housing 12, in which a reel
means, i.e. a pair of reels 17 wound with a mag-
netic tape 14 are accommodated. (Fig. 12).

At a front face of the cassette shell housing 12,
there is provided an elongated opening portion 13
along which the magnetic tape 14 is movably ex-
tended, and which is normally covered by a front
cover 15 and a rear cover 16 pivotally provided as
described more in detail later.

In the upper half portion 12a, a transparent
window 18, e.g. made of a synthetic resin material
is formed in order to ensure the remaining amount
of the magnetic tape 14.

On the upper portions of the reels 17, a pair of
metallic plate springs 19 for depressing the reels
17 towards the lower half portion 12b and a pair of
reel displacing mount reducing members 20 ca-
pable of reducing displacing amount of said reels
by an external means are respectively provided.

Subsequently, the arrangement on a botiom
face of the smalil cassette 11 will be described with
reference to Fig. 13.

As shown in Fig. 13, on the bottom face of the
small tape cassette 11, there are formed a pair of
reel base inseriion holes 21 for receiving a cor-
responding pair of reel bases (not shown) provided
on a related apparatus such as a VTR, and cas-
sette positioning holes 22 to be fitted with cassetie
positioning pins (not shown) also provided on the
related apparatus.

At a central portion in a longitudinal direction of
the small tape cassette 11, a cassette guide groove
23 is formed to receive a cassette erroneous inset-
tion preventing protrusion (not shown here) pro-
vided on a cassette holder of the related apparatus.
Moreover, at left and right sides of said cassette
guide groove 23 at the center, a set of cassette
guide grooves 24 and 24a are provided for engage-
ment with a corresponding set of cassette guide
protrusions (not shown here) provided on the cas-
sette holder, with such guide grooves 23,24, and
24a being positioned in generally a parallel relation
fo each other. Along and adjacent to a rear face
side 12C of the small tape cassette 11 in a direc-
tion parallel to the longitudinal direction of said
tape cassette, and at right angles with said cas-
sette guide grooves 23,24 and 24a referred to
above, another cassette guide groove 25 is formed
to be used when the small tape cassette 11 is
inserted in a vertical or longitudinal direction (to be
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described later). Furthermore, at a central portion in
the longitudinal direction of the cassetie guide
groove 25, a cassette positioning recess 26 of a
circular shape is formed for positioning of the small
tape cassette within the cassette holder. This cas-
sette positioning recess 26 has a depth larger than
that of the cassette guide groove 25.

Figs. 14 and 15 show the construction of the
large tape cassette 11'. Since the fundamental
structure of the large tape cassette 11' is generally
similar to that of the small tape cassette 11 except
for provision of further grooves to be described
below in Fig. 16, detailed description thereof will be
abbreviated here for brevity of explanation, with like
parts being designated by like reference numerals
affixed with primes.

As shown in Fig. 16, the large tape cassette
11" is further formed, on its bottom surface, with
cover member lock release grooves 27 at opposite
side of the guide grooves 24' and 24a’ for receiving
cover member lock release members provided at
the side of the cassette holder for releasing lock
members which lock the front and rear cover mem-
bers 15" and 16' (Fig. 14) against opening, and a
cover member lock release groove 28 for the small
tape cassette provided between the grooves 27
and 24a'.

Subsequently, by referring also to Figs. 17(a)
and 17(b), positional relation in the bottom face
arrangements of the small and large cassettes 11
and 11" will be described.

In Fig. 17(a), the cassette positioning holes 22
and 22' of the small and large tape cassettes 11
and 11" are in a positional relation common to each
other. It is to be noted here that Fig. 17(a) shows
the state on the bottom faces where the positioning
holes 22 and 22' of the small and large tape
cassettes 11 and 11" are overlapped each other,
and with the cassette positioning holes 22 and 22
being set as reference points, the cassette guide
grooves 23 and 23', the set of cassette guide
grooves 24,24',24a and 242’, and also the opening
portions 13 and 13' of the small and large tape
cassette are also in the positional relation common
to each other.

Meanwhile, it is so arranged that, when a dis-
tance between the cassette guide groove 23 or 23'
of the small or large tape cassette 11 or 11' and
the set of the left or right cassette guide groove
24,24', 24a or 24a' is represented by |, the depth of
the small tape cassetie is denoted by J, and a
distance from the cassette guide groove 24" or 24a’
to the side face of the large tape casseite 11' is
shown by K as illustrated in Fig. 17(a), the relation
thereof is set as in J>K, L

On the other hand, since the set of the cas-
sette guide grooves 24,24'24a and 24a' are in-
tended to subject the small and large tape cas-
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settes 11 and 11" to stable positional relation at the
predetermined position within the cassette holder,
they become resembling the one cassetie guide
groove mechanism referred to earlier in the con-
ventional example 1 if a length L is short, and thus,
it becomes necessary to provide a certain pre-
determined distance therebetween. Therefore, ac-
cording to the present embodiment, said guide
grooves 24 and 24a or 24' and 24a' are positioned
at opposite sides of the opening portion 13 or 13’
of the small and large tape cassette 11 or 11"
Additionally, it is preferable that the depth M of
each of the set of casseitte guide grooves
24,24' 24a and 24a' is on a longer side, and if it is
longer than the depth W of the opening portion 13
or 13', the positional restriction may be stably
effected.

Furthermore, at opening portions of the set of
cassette guide grooves 24,24',24a, and 24a’, there
are provided inclined faces 29 and 29'. In the
cassetle guide groove 24a or 24a' at one side,
when a width at the opening portion side is repre-
sented by N, and that at the inner depth side is
denoted by O, the relation is set at N>O. It is to be
noted that the width of the guide groove 24 or 24’
at the other side is set to be equal to O along the
entire length of said groove.

The cassette guide grooves 25 and 25' for
inserting the small and large tape casseties 11 and
11" in the vertical direction, are formed at the same
distance P from the rear face sides 12¢(12c") of the
respective tape cassettes.

Similarly, the width Q and depth R of the
cassette guide grooves 25 and 25' of the small and
large tape cassettes 11 and 11', and the shape of
the cassette positioning recesses 26 and 26' lo-
cated at the central portions of said cassette guide
grooves are also set to e generally equal to each
other.

It is to be noted that the depth V of the
cassette positioning recesses 26 or 26' larger than
the depth R of the cassetie guide groove 25 or 25'.

The construction of the small and large tape
cassettes 11 and 11' according to the present
invention are as described so far.

Hereinafter, the construction of a cassette hold-
er for inserting the small and large tape casseties
11 and 11" as described above in the lateral direc-
tion will be described.

As shown in Fig. 18, the cassette holder 30 for
the small tape cassette 11 has a front width H'
generally equal to the longitudinal length of said
small tape cassette, and is provided, at its upper
face, with a cassette erroneous insertion preventing
projection 31 formed at a central portion, and a set
of cassette guide protrusions 32 corresponding in
dimensions to the set of cassette guide grooves 24
and 24a of the small tape cassette 11 and provided
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at opposite sides of said protrusion 31 as shown.
Moreover, each of the cassette guide protrusions
32 is formed, at its forward end portion, with a
cassette front face positioning projection 33.

When the small tape cassetie 11 according to
the present invention is inserted into the cassette
holder 30 as described above, the set of cassette
guide protrusions 32 respectively engage the set of
the cassetie guide grooves 24 and 24a to guide the
small tape cassette 11 to the predetermined posi-
tion, as shown in Fig. 19, and when the front face
of the cassette 11 contacts the front face position-
ing projections 33, positioning in the cassetie hold-
er 30 is completed. In the above state, the cassetie
erroneous insertion preventing projection 31 is in a
state where it enters the cassette guide groove 23
at the ceniral portion of the small tape cassette 11.
Thereafter, the cassette holder 30 is moved, and

" the small tape cassette 11 is set in a state capable

of effecting recording or reproducing.

Subsequently, the construction of a casseite
holder 30" for inserting the small and large tape
cassettes 11 and 11' in the lateral direction will be
described (Fig. 20).

Since the fundamental structure of the small
and large tape cassette holder 30' is generally the
same as that of the small tape cassette holder 30
referred to above, detailed description thereof is
abbreviated here for brevity of explanation, with like
parts being designated by like reference numerals
affixed with primes.

As shown in Fig. 20, the cassette holder 30" for
the small and large tape cassettes 11 and 11" has
a front width S' generally equal to the longitudinal
length S of said large tape cassette 11', and is
provided, at its upper face, with a cassette erro-
neous insertion preventing projection 31' formed at
a central portion, and a set of cassette guide pro-
frusions 32' corresponding in dimensions to the set
of cassetie guide grooves and provided at opposite
sides of said protrusion 31', in the similar positional
relation as in the small tape cassette holder 30 in
Fig. 18, with each of the cassette guide protrusions
32' being formed, at its forward end portion, with a
cassette front face positioning projection 33'.

When the large tape cassette 11' according to
the present invention is inserted into the small and
large cassette holder 30" as described above, it is
loaded in the similar procedures as in the small
tape cassette 11 described earlier.

Meanwhile, when the small tape cassette 11
according to the present invention is inserted into
the small and large cassette holder 30' having a
wide front portion, the set of cassette guide protru-
sions 32' respectively engage the set of the cas-
sette guide grooves 24 and 24a of the small tape
cassette to guide said tape cassette 11 to the
predetermined position for positional restriction.
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In the above case, the cassette erroneous in-
sertion preventing projection 31" has similarly en-
tered the cassette guide groove 23.

By the arrangement according to the present
invention as described so far, since the positioning
through combination of the respective tape cas-
settes and the respective cassette holders is effec-
ted by the set of cassette guide grooves 24,24'.24a
and 24a' and the corresponding set of cassetie
guide protrusions 32 and 32' provided with a pre-
determined interval, the positional restriction may
be stably effected.

Moreover, since the inclined faces 28 and 29"
are provided (Fig. 17(a)) at the opening portions of
the pair of cassette guide grooves 24,24'24a and
24a', while the width N of the opening portion at
one side is formed larger, there is available such
an effect that the engagement with respect to the
cassette guide protrusions 32 and 32' may be
facilitated.

Additionally, as shown in Fig. 22, even when
the small tape cassette 11 is inserted vertically, by
mistake, into the small and large tape cassette
holder 30", since the distance I' between the cas-
sette erroneous insertion preventing projection 31'
and the cassette guide protrusions 32' located at
the opposite side of the projection 31', and the
distance K' between the cassette guide protrusion
32" and the side face of the cassette holder 30" is
smaller than the depth J of the small tape cassette
11, said small tape cassette 11 is brought into
contact with the cassette erroneous insertion pre-
venting projection 31" or the cassette guide protru-
sion 32" even if said small tape cassette 11 is
vertically inserted from any position, thereby being
prevented from entry into the apparatus.

Accordingly, the serious problem related to the
breakage of the apparatus taking place in the con-
ventional examples 1 and 2 may be advantageous-
ly prevented.

So far, although the prevention of erroneous
insertion in the direction of u of the small tape
casseite shown in Fig. 11 has been mainly de-
scribed, erroneous insertion at other faces than the
normal inserting faces, such as erroneous insertion
related to the front and reverse faces or reverse
insertion in the front face at other respective faces,
etc. of the small and large tape cassettes 11 or 11'
may also be prevented by the arrangement of the
present invention.

Furthermore, as shown in Fig. 17, although the
cassette guide groove 23 or 23' is provided at the
central portion of the tape cassette 11 or 11', since
the reels are not located within such central portion
of the cassette shell housing, the thickness of the
lower half 12b of the cassette shell housing may be
readily increased, and therefore, the grooves are
easily formed and may be extended up to the rear
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face side 12c and 12c' of the tape cassette.

Consequently, if the cassette guide groove 23
or 23' is extended up to the rear face side 12¢ or
12¢' of the tape cassette beyond the set of the
cassette guide grooves 24,24'.24a or 24a’, effects
as follows may be obtained.

In short, by the above construction, as shown
in Fig. 20, the cassette erroneous insertion prevent-
ing projection 31' of the cassette holder 30" may
be provided in the vicinity of the cassette insertion
opening side (forward side). As a result, such a
remarkable effect is available that, upon insertion of
the tape cassette 11 or 11', erroneous insertion can
be detected in a state where the tape cassette has
just entered the cassette holder 30'.

It should be noted here that, in the foregoing
embodiment, although the description has been
given with respect to the three cassette guide
grooves 24,24',24a,24a',23 and 23', the concept of
the present invention is not limited in its applica-
tion, to the above, but may be modified, for exam-
ple, to two cassette guide grooves 24b and 24b' as
shown in Fig. 23(a) or to a plurality of cassette
guide grooves 23a,23a'24c,24c',.24d and 24d’ as
shown in Fig. 23(b) to obtain the effect similar to
that referred to earlier.

Subsequently, another small and large tape
cassette holder 34 arranged to insert the small and
large tape cassette 11 or 11' in the vertical direc-
tion will be explained with reference to Fig. 24.

As shown in Fig. 24, the width T' of the cas-
sette holder 34 is set t0 be generally equal to the
depth T (Fig. 17(a)} of the large tape cassetie 11'.

Adjacent to the side face of the cassette holder
34, a cassette guide protrusion 35 is provided for
engagement with the cassette guide groove 25 or
25' of the small or large tape cassette 11-or 11' to
guide said tape cassette, while on said cassette
guide profrusion 35, a cassette positioning projec-
tion 36 is provided for engagement with the cas-
sette positioning recess 26 or 26' of the small or
large tape cassette 11 or 11",

As shown in Fig. 25 representing a cross sec-
tion in the vicinity of the cassette positioning pro-
jection 36 on an enlarged scale, said projection 36
is elastically urged by a coil spring 37 so as {0
project from the surface of the cassette holder 34.

The cassette holder 34 is further provided, at
one edge portion thereof, with cassette side face
positioning projection 38 as shown in Fig. 24.

When the large tape cassette 11' is inserted
into the cassette holder 34 as described so far, the
cassette guide protrusion 35 of said cassette hold-
er 34 engages the cassette guide groove 25' of the
large tape cassette 11' so as to guide said tape
casseite up to the predetermined position, and
upon contact of the side face of said tape cassetie
11' with the cassette side face positioning projec-
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tions 38, positioning of the large tape casssite 11°
within the cassette holder 34 is completed. In this
case, the cassette positioning projection 36 is
brought into the state whre it has been engaged
with the cassette positioning recess 26'. Thereatfter,
the cassetie holer 34 is displaced, whereby the
large tape cassette 11' is set in the state ready for
recording or reproducing.

Subsequently, upon insertion of the small tape
cassette 11 into the cassette holder 34, the cas-
sette guide protrusion 35 is fitted into the cassette
guide groove 25 of the small tape cassette 11 for
guiding. When the small tape cassette 11 is further
inserted towards the inner side, and the cassette
positioning recess 26 of the tape cassette 11 is
located above the cassetie positioning projection
36 of the cassette holder 34, said projection 36
engages the recess 26, whereby the small tape
cassette 11 is positioned on the way to the inner-
most portion of the cassette holder 34. In other
words, in the above state, the side face of the small
tape cassette 11 is spaced from the cassetie side
face positioning projections 38, and as compared
with the state where the large tape cassette 11" is
loaded, said small tape cassette 11 is positioned at
the central portion of the cassette holder 34. By
this arrangement, since the front opening portion
13 or 18' of the tape cassette 11 or 11" which
receives members of the related apparatus is lo-
cated at the central portion of the tape cassette 11
or 11', designing and manufacture of the mecha-
nism at the side of the related mechanism are
comparatively facilitated.

In the arrangement as described above, since
the casseite positioning recess 26 or 26' of the
small or large tape cassette 11 or 11’ is located at
the common position from the cassette rear face
12c or 12c', the positioning of the small or large
fape cassetie may be commonly effected by the
provision of one cassette positioning projection 36
at the side of the cassette holder 34.

Moreover, since the cassette positioning reces-
ses 26 and 26" are located on the cassette guide
grooves 25 and 25', positioning of the tape cas-
settes can be effected stably and positively.

It is to be noted here that in the foregoing
embodiments, although the shapes of the cassette
positioning recesses 26 and 26" and cassette posi-
tioning projections 36 are described to be circular,
such shapes need not necessarily be circular, but
may be modified into a polygonal shape such as a
square shape or the like depending on require-
ments.

It should also be noted that if the cassette
positioning recess 26 or 26' is commonly utilized
with a screw setting portion for clamping the tape
cassette 11 or 11', the screw clamping work during
assembly of each tape cassette may be simplified.
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It should further be noted that in the foregoing
embodiment, although the cassette positioning re-
cess 26 or 26" and the cassette guide grooves 25
or 25' are described as provided at the same
distance from the rear face 12c side of the cas-
sette, the arrangement may be, for exampls, so
modified as shown in Fig. 27 that a cassette posi-
tioning recess 26a or 26a' and a cassette guide
groove 25a or 25a' are provided at the same dis-
tance from the cassette positioning holes 22a and
22a' at the side close to the opening portion 13a or
13a’ of the tape cassetie.

As is clear from the foregoing description, ac-
cording to the small and large tape cassettes of the
present invention, it becomes possible, during in-
sertion thereof into the cassette holder, to selec-
tively insert the tape cassettes in the lateral or
vertical direction, while positioning of the tape cas-
settes within the cassette holder may be readily
effected with stability, and thus, erroneous insertion
of the tape cassettes at respective faces thereof
can be advantageously prevented.

In the foregoing embodiments, although the
tape cassette means according to the present in-
vention has been described with respect to the two
kinds, i.e. small and large tape cassettes 11 and
11", the concept of the present invention is not
limited, in its application, to such two kinds of tape
casseties alone, but may be readily applied to tape
casseties of more than three kinds in different
sizes as well.

Thus, according to the present invention, re-
markable effects as listed below may be achieved.

(1) In the cassette holder capable of loading
small and large tape cassettes in the lateral
direction, erroneous insertion of the respective
tape cassettes may be prevented.

(2) In the cassette holder capabie of loading
respective tape casseties in the lateral direction,
positioning of the tape cassettes within the cas-
sette holder may be readily and stably effected.
{(3) In the cassette holder capable of loading
respective tape cassettes in the vertical direc-
tion, positioning of each tape cassette within the
cassette holder can be effected by the common
positioning projection.

Although the present invention has been fully
described by way of example with reference to the
accompanying drawings, it is to be noted here that
various changes and modifications will be apparent
to those skilled in the art. Therefore, unless other-
wise such changes and modifications depart from
the scope of the present invention, they should be
construed as included therein.

Claims

1. A tape cassette which comprises a plurality of
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tape cassettes (11,11") which can be loaded on
the same cassette holder, each of said tape
cassettes being provided, on a bottom face
thereof, with a plurality of cassette guide

grooves (23,23',24,24'24a,24a") for gquiding -

said tape cassette onto said cassette holder,
with an interval (I) between at least two guide
grooves of said plurality of cassette guide
grooves being set to be smaller than a depth
(J) of the small tape cassette (11) in said
plurality of tape cassettes.

A tape cassette means as claimed in Claim 1,
wherein each of said tape cassettes is formed,
on its bottom face, with cassette positioning
holes (22,22"), whereby the plurality of cassette
guide grooves (23,23'.24,24'24a,24a") are
made common with each other in positional
relation thereof on the basis of said casseties
positioning holes (22,22') as a reference.

A tape cassette means as claimed in Claim 2,
wherein the plurality of said cassette guide
grooves (23,23',24,24',24a,24a") are positioned
in a generally paraliel relation to each other.

A tape cassette means as claimed in Claim 3,
wherein said cassette guide grooves in each
tape cassette are provided in three grooves in
number.

A tape cassette means as claimed in Claim 3
or 4, wherein each of said tape cassettes is
provided with one cassette guide groove
(23,23") at a ceniral portion in a longitudinal
direction of said tape cassette.

A tape cassette means as claimed in Claim 5,
wherein each of said tape cassettes is pro-
vided with one cassette guide groove (23,23")
at a central portion in a longitudinal direction of
said tape cassette, and a set of cassette guide
grooves (24,24'24a,24a") formed at opposite
sides of said central portion cassette guide
groove (23,23).

A tape cassette means as claimed in Claim 6,
wherein, in the large tape cassette (11') of the
plurality of said tape cassettes, a distance (K)
from each of the cassette guide grooves
(24',24a') at opposite face sides to the op-
posite side face of said large tape cassette is
set to be smaller than a depth (J) of the smali
tape cassette (11).

A tape cassetie means as claimed in Claim 6
or 7, wherein each of said tape cassettes has
an opening portion (13,13") for receiving mem-
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10.

11.

12.

13.

bers of a related apparatus at its central front
face portion, said cassette guide grooves
(24,24a,24',24a") of the tape cassette being
respectively provided at opposite sides of said
opening portion (13,13").

A tape cassette means as claimed in Claim 6,7
or 8, wherein the depth of the cassetie guide
grooves (24,24a,24',24a') at the opposite face
sides of the fape cassette is longer than the
depth at the opening portion (13,13") of the
tape cassette.

A tape cassette means as claimed in Claims 6
to 8 or Claim 9, wherein the cassette guide
groove (23,23") positioned at the central portion
in the longitudinal direction of the tape cas-
sette is extended towards the rear face
(12¢,12¢") side of the tape casseite, beyond
the cassette guide grooves (24,24a,24'24a’)
provided at the opposite face sides of said
fape cassette.

A tape cassette means which comprises a
cassette shell housing in which reel means
wound with a magnetic tape is accommodated,
and a plurality of cassette guide grooves
(24,24',24a,24a") provided on a bottom face of
said cassette shell housing, said cassette
guide grooves being formed, at opening por-
tions thereof, with inclined faces (29,29").

A tape cassette means as claimed in Claim 11,
wherein, in the plurality of cassette guide
grooves (24,24',24a,242’) of the tape cassetie,
a width (N) at the opening portion side of one
of said cassette guide grooves (24a,24a’) is set
to be a first width, and another width (O) at an
inner depth side of said cassette guide groove
is set to be a second width, with the first width
(N) being arranged to be larger than the sec-
ond width (O), and a width of other cassette
guide groove being set 10 be the second width
(0).

A tape cassette means as claimed in Claim 11
or 12, further including a plurality of tape cas-
settes having different sizes, but capable of
being loaded on the same cassette holder,
said tape cassette being provided, on its bot-
tom face, with a plurality of cassette guide
grooves for guiding said tape cassette onto a
cassette holder, with an interval (l) between at
least two guide grooves of said plurality of
cassette guide grooves being set to be smaller
than a depth (J) of the small tape cassette (11)
in said plurality of tape cassettes.
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15.

16.
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18.

19.

20.
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A fape cassette means which comprises a
plurality of fape casseties in different sizes,
each accommodating therein, reels wound with
a magnetic tape, each of said tape cassettes
being formed, on its bottom face, with a cas-
sette positioning recess (26,26") for positioning
upon loading of the tape cassette onio the
cassette holder, said cassette positioning re-
cess (26,26") being provided at the same dis-
tance from the rear face (12c,12¢") of each of
said tape cassettes.

A tape cassette means as claimed in Claim 14,
wherein another cassette guide groove (25,25")
directed in parallel with the longitudinal direc-
tion of the tape cassette is provided on a
boitom face of each of said tape cassettes,
with a cassette positioning recess (26,26") be-
ing formed on said another cassette guide
groove (25,25").

A tape cassette means as claimed in Claim 15,
wherein said cassette positioning recess
(26,26") is formed at a central portion in a
longitudinal direction of said cassette guide
groove (25,25").

A tape cassette means as claimed in claim
14,15 or 16, wherein said cassette positioning
recess (26,26") is formed into a circular shape.

A tape cassette means as claimed in Claim
14,15 or 16, wherein said cassette positioning
recess (26,26') is formed into a polygonal
shape.

A tape cassette means as claimed in any one
of Claims 14 to 18, whersin said cassette posi-
tioning recess (26,26") is adapted to be com-
monly used as a screw setting portion for
clamping the tape cassette.

A fape cassette means as claimed in Claims
15 to 18 or 19, which includes a plurality of
tape cassettes (11,11") which can be loaded on
the same cassette holder, each of said tape
casseites being provided, on a bottom face
thereof, with a plurality of cassette guide
grooves (23,23',24,24',24a,24a") for guiding
said tape cassette onto said cassette holder,
with an interval (l) between at least two guide
grooves of said plurality of cassette guide
grooves being set to be smaller than a depth
(J) of the small tape cassette (11) in said
plurality of tape cassettes, and further formed
with another cassette guide groove (25,25")
directed generally at right angles with said
plurality of cassette guide grooves, and a cas-
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21.

22,

23.

24.

sette positioning recess (26,26") on said cas-
sette guide groove.

A tape cassette means which comprises a
plurality of tape cassette in different sizes,
each accommodating thersin, reels wound with
a magnetic tape, each of said tape cassettes
being formed, on its bottom face, with a cas-
sette positioning recess (26a,26a’") for position-
ing upon loading of the tape cassette onto a
cassette holder, said casseite positioning re-
cess (26a,26a") being provided at the same
distance from cassette positioning holes (22a,
22a'") of each of said tape cassettes.

A tape cassette means as claimed in Claim 21,
wherein  another cassette guide groove
(25a,252") directed in parallel with the longitu~
dinal direction of the tape cassette is provided
on a bottom face of each of said tape cas-
settes, with a casseite positioning recess
(26a,26a") being formed on said another cas-
sette guide groove (25a,252a").

A tape cassette means as claimed in Claim 22,
wherein said cassette positioning recess
(26a,26a') is formed at a central portion in a
longitudinal direction of said cassette guide
groove (25a,25a').

A tape cassette means as claimed in Claim 3,
wherein said cassette guide grooves (24b,24b')
are provided in two in number.
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